biopsy examination was performed. It showed the presence of fibro-cicatricial tissue and fat necrosis in the damaged area.
At the time she presented to our center, the patient could barely walk due to the intense pain, was on sick leave, and had ceased normal activities. She had an important contouring defect in the inner surface of the leg with a cutaneous scar (Fig. 1) . She was positive for Tinel's sign, with irradiation in the distal part of the limb and anesthesia at the saphenous nerve area.
Magnetic resonance imaging revealed a neurovascular bundle surrounded by scar tissue. Nerve entrapment was suspected, and an electromyography was performed. This revealed involvement of saphenous nerve on the distal scar with severe axonal damage, but with continuity of the nerve. A high-frequency ultrasound examination showed a small volume of subcutaneous tissue over the muscle fascia and a large area of scar reaction (Fig. 2) .
We decided to perform percutaneous nerve release using a Toledo type cannula, along with fat grafting, to avoid further tissue adhesion and to increase vascularized tissue into the scar area. The need for further open nerve release surgery did not arise because the scar surrounding the nerve was poorly vascularized and prone to new adhesions.
We chose the abdominal area as the donor site, as recommended in the recent literature. 5 We used the FAT WASHER system (Groupe SEBBIN, Boissy L'Aillerie, France), a closed system for washing and decanting fat, thus avoiding centrifugation. A total of 40 cc of purified fat was transferred into 10 cc syringes and reinjected using 2-hole 2-mm blunt cannulas.
The patient was discharged the following morning with abdominal compression garments. She was requested to keep the limb elevated to avoid edema, and she was administered anticoagulant therapy to prevent deep venous Ulloa and Coronel-Banda • Fat Grafting to Treat Saphenous Nerve Entrapment thrombosis. She reported immediate pain relief, which was probably the effect of the neurolysis.
After 2 months of follow-up, the defective contour was corrected (Fig. 3) , and the previous pain symptoms were completely alleviated without recurrence. The formation of new vascularized tissue around the neurovascular bundle was confirmed by ultrasound color Doppler examination (Fig. 4) . Tinel's sign did not persist. No complications were observed in the donor or recipient area, and additional lipofilling was not required because the graft was successfully implanted and fat resorption was minimal. The patient was seen back 1 year after surgery with a stable outcome. She remained asymptomatic.
DISCUSSION
To the best of our knowledge, there is no report on the treatment of saphenous nerve scar entrapment with neurolysis and fat grafting, so the positive outcomes observed here are rather interesting and indicate the potential usefulness of this technique in similar cases.
To understand the underlying mechanism, we performed ultrasound examination before and 2 months after fat grafting. The preoperative examination showed a fibrous bed with decreased vascularization. The postoperative examination revealed the reappearance of normal fat tissue on the neurovascular bundle and an increase in the density of vascularization. The increase in vascularization promotes the replacement of scar tissue with healthy tissue.
In agreement with this, fat grafting has been reported to increase vascularization in the grafted site, probably thanks to the endothelial differentiation of the adiposederived stem cells, as well as to reduce nerve compression and facilitate the movement of the nerve away from scar tissue. 6 In addition, an anti-inflammatory effect is also noted, 7 which could be associated with reduction in the scar tissue after implantation of the fat graft. Further, fat tissue may act as a mechanical barrier that prevents the growth of aberrant neuronal tissue from the nerve damage, which could decrease the formation of neuromas. 8 The methods of treatment and injection of adipose tissue are important, 9 as they affect graft survival. We used a novel device for washing and decanting the adipose tissue and avoided the centrifugation of the cells, so the fraction of living cells was increased and the graft was cleaned more efficiently. 10 Further, fat grafting was performed in the whole area to release the adhesions and prevent future adhesions and create a cushioning effect. As the adhesions are released, the technique allowed for the correction of the secondary defect of the aesthetic contour that our patient presented with.
CONCLUSIONS
Based on the findings in this case, fat grafting appears to be an advantageous treatment option for scar neuralgias and painful neuromas and overcomes some limitations of the open approach. However, since this is the first such reported case, more case series are required before the technique can be recommended with confidence.
